For the official method this corresponds to about 1 second.
A device is described for measuring the vertical deflection of the paper in the bursting test.
As a result of the investigation it is recommended that a clamping pressure be used corresponding to a total load on the specimen of approximately 1,000
pounds. An all-metal clamping head having a relatively smooth clamping surface and a bursting orifice 1.20 inches in diameter is recommended to replace the rubber-faced clamping head formerly used. No evidence was found that the type of diaphragms ordinarily used, the manner of installation, or the viscosity of the hydraulic medium used have a significant effect upon the test. The results are affected to some extent by the testing rate, being somewhat greater the higher the testing rate.
Air in the hydraulic chamber, because of its compressibility, has the effect of reducing the testing rate. The testing rate may conveniently be expressed in terms of the time interval during which the specimen is being stressed.
For the official method this corresponds to about 1 second.
Because of the difficulty of properly adjusting the pressure gauges of the type commonly used on the bursting tester for operation at high speed, the official testing rate is about the maximum that could safely be used. The equation PR = 2T, in The internal pressure is directly indicated on a maximum-reading gauge and the paper gives way after the manner of a tensile rupture.
There are, however, some reasons for doubting the sphericity of the paper surface. In the ideal case of a homogeneous, isotropic material a spherical surface would not be developed from a plane sheet of material under pressure as in the bursting test, as has been shown by mathematical analysis in the case of a plate held at the edges and subjected to uniform pressure. Moreover, paper is not an isotropic material.
In the machine direction it is stronger, but has a smaller elongation at rupture than in the cross direction. It might be reasoned, therefore, that if the surface is not spherical in the ideal cam it surely would not be in the case of an anisotropic material, such as paper under conditions far beyond the clastic limit of the material On the other hand, it seems not improbable that the surface developed by paper, the thickness of which is very small in comparison with the length of the specimen and the stretch of which is in large measure permanent deformation, might approach a spherical surface.
In applying equation (1) in which R is the radius of curvature, V the vertical rise of the paper at the apex, and C the diameter of the bursting orifice.
In order to relate the elongation at rupture to the radius of curvature, one other equation is necessary:
in which E is the elongation at rupture in per cent, R is the radius of curvature, and C is the diameter of the bursting orifice. The value of C for the bursting tester used in these experiments is 1.20 inches.
2. SPECIAL APPARATUS The value of V, the vertical rise of the paper in the bursting test, is small, only one or two tenths of an inch. This deflection is measured by the special recorder illustrated in Figure 2 . It consists of a lever of the third class, the shorter arm being actuated by the rise of the paper and the longer arm being provided with a recording pen winch makes an autographic record on a chart moved horizontally by the pressure plunger of the bursting tester. .When the paper bursts a sharp break occurs in the curve on the chart, from which the vertical rise of the pen corresponding to the position of rupture can be meas- In equation (7) the value of R is determined from Figure 4 , which iis the graph of equation (3) . The angles involved m equations (o) and (6) 
